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Abstract
　From 1991 to 1996, 12 seismic stations having the deep observation well were constructed in Kanto area in order to 
improve the detection capability of Kanto-Tokai observation network.  The depth of well is basically 2,000 m.  At some 
stations, the depth is less than 1,300 m since the top of pre-tertiary basement is located in shallower depth.  Using these 
12 wells, seismic P and S wave velocities were revealed by the VSP )Vertical Seismic Profi ling* method.  For P wave 
source, the VIBROSEIS vibrator was prepared, and the specially designed vibrator was introduced for S source.  The 
measurement interval was 25 m for depths shallower than 500 m, and was 50 m for deeper than 500 m.  Not only P but also 
S waves were clearly recorded at every measurement depths of all wells.  This shows that the S wave vibrator effectively 
excites a pure S wave.  Arrival times of P and S waves are determined in terms of time-lag computed by cross-correlation 
between two waveforms recorded at close depths.  These times are rearranged to travel times at every 25 m interval by the 
cubic spline interpolation.  Then, detailed velocity structures are estimated by numerical differentiation procedure.  Mean 
layered structures are also estimated by approximating the travel time curve to several straight lines.  All the velocity 
structures obtained are in good harmony with the geological and geophysical logging data related to each wells.
　A database concerning on the well log data is created in order for easy management, quick search, visual presentation, 
and down loading those log data.  The database has yet only basic functions.  On the web browser screen, user can select 
station and data item, extract data in any depth range, see as a graph, get the same graph as a postscript fi gure, and down 
load data that he wants.  Administrator manages the database on the same manner, but an access is protected in terms of 
password. 








































































̵̧̯̭̦ͥ͂́ͥȅ଎ 3Ȅ଎ 4̷̸ͦͦͅ P෨ȄS෨Ψ
ͼήτȜΗ͈ٽ۷̤͍͢଻ෝͬা̳ȅ
ȁ۷௶֔ඤ౷ૼ͉ࠗWestern Atlas International২ୋ  LRS- 









͉ 20 mȡ 250 ḿ̜ͥȅ௶೰૬ഽۼڞ͉Ȅ૬̯ 500 m͘
͉́ 25 mྀȄո૬͉ 50 mྀͬܖུ̱̹͂ȅΑͼȜίਔ












Fig. 2 Distribution of crustal activity observation stations in and around Kanto area )blue circles*.  Kanto-Tokai, Hi-net, and other organization 
networks are plotted together.  Blue squares with name show the stations for the VSP measurement in this study.
ȁȁȁȁȁȁນ 1ȁȁȁVSP༹಺औͬ৘ঔ̱̹۷௶֔Ȅਫ਼ह౷Ȅ֌ഽȄࠐഽȄ۷௶֔૬ഽ




ȁȁȁȁȁȁȁȁȁȁȁȁFig. 3　General view and specifi cations of the VIBROSEIS vibrator for P wave source.
ȁȁȁȁȁȁȁȁȁȁȁȁ଎ 4 　　S෨ૼ࡙ဥ઀߿ΨͼήτȜΗ































































































































































































































ͬഐဥ̱̹ȅං̹ͣͦ௸ഽࢹ௮ͬ଎ 7. 1)1*ȡ଎ 7. 12)2*
ֲ͈ͅা̳ȅ௄ߊ໦ͥ͢ͅ߃য௄ࢹ௮Ȫ଎ಎೄ஌ȫ͜ਹ












5. 1ȁ࢚࿐۷௶ঔ୭Ȫ଎ 8. 1ȫ




ၸ̈́௸ഽޏٮ͉ࡉ̞ͣͦ̈́ȅडષ໐૬̯ 0.4～ 0.5 km͘
͉́ P෨௸ഽ͉ 1.4 km / secȡ 3.1 km / secȄS෨௸ഽ͉ 0.3 
km / secȡ 1.0 km / sec͂͞͞ݢࠣͅ௩ح̱̞͈̀ͥͅచ̱
̀Ȅո૬͉́ࢢೲ́ͤ͘͢۱̥࢙̈́͞෻́௩ح̱̞͈̀ͥ
̦අಭഎ̜́ͥȅࢢೲັ߃͈́ P෨ S෨௸ഽ̷̸͉ͦͦ






Ȫ଎ 7. 1)2*ȫȅ൳଎ͅྶ̥̠ͣ̈́͢ͅȄS෨੝൲໐͈ S / N
๤̦ၻ̩̩̈́௢শ͈උ৾ͤ౵̧͈̦͊ͣ̾ఱ̧̞ḙ͈̏
̹͛Ȅ1.2 kmո૬͈ S෨௸ഽ͉͞͞ୈഽ̦೩̞ȅ
5. 2ȁ؍ຩ۷௶ঔ୭Ȫ଎ 8. 2ȫ
ȁP෨௸ഽ͉ 1.7 km / secȡ 2.7 km / secȄS෨௸ഽ͉ 0.5
km / secȡ 1.2 km / sec͈̠͢ͅ૬̯͂͂͜ͅౙ಺ͅ௩ح̳
ͥ௸ഽࢹ௮ͬা̱Ȅྶၸ̈́௸ഽޏٮ͉෇̞͛ͣͦ̈́ȅࢢ֔
౷ৗ͉૬̯࿩ 1.4 kḿ͘లঅࠏષ௙௄߲Ȅ1.4 kmȡࢢೲ
̦ಎ૧ൡ२׆௄߲̞͂̈́̽̀ͥȅ୶ల२ࠏܖ๕͉ͅో̱
̞̞̀̈́ȅ࿩ 1.3 kmັ߃ͅࡉͣͦͥ 2.43 km / sec͂ 2.67 
km / sec͈ P෨௸ഽ΋ϋΠρΑΠ̦Ȅષ௙௄߲͂२׆௄߲
͈ޏٮͅ௖൚̳͈ͥ͂͜এͩͦͥȅS෨௸ഽ̞͉̾̀ͅྶ
ၸ͉̞́̈́ȅ
ȁ଎ 7. 2)1*͈ P෨ܱ჏ͬࡉͥ͂Ȅ৻̞̦̈́ͣ͜૬̯࿩
0.8Ȅ̤͍͢ 0.95 kmֲ̥ͣષ༷࢜͒ഥเ̱̞̀ͥ฽ৣ෨̦
෇͛ͣͦͥḙ͉̏ͦͣȄ଎ 8. 2)1*͈إ෨࠿௄଎ͅࡉͣͦ




5. 3ȁୌ࿤ࡔ۷௶ঔ୭Ȫ଎ 8. 3ȫ
ȁ౷ນȡ 0.12 kmȡ 0.46 kmȡࢢೲ͈͕͖ 3௄ࢹ௮͂ࡉ
̧̭̦ͥ͂́ͥȅڎ௄ඤ́ P෨  S෨௸ഽ͉๤ڛഎհ೰
̱̤̀ͤȄ̷ ̸ͦͦ 2.2Ȅ3.1Ȅ5.5 km / secȄ̤ ͍͢ 0.9Ȅ1.5Ȅ
3.4 km / seć̜ͥȅࢢ֔౷ৗ͉ 0.5 kḿ̦͘లঅࠏȄո
૬̦୶ల२ࠏܖ๕Ȫঅྔ਱႑௄ȫ̜́ͥȅ૬̯ 0.45 kmັ
߃͈ྶၸ̈́௸ഽޏٮ̦୶ల२ࠏܖ๕ષ࿂ͅ௖൚̳ͥȅ





̞ͥȅS / N͉೩ئ̱̞̦̀ͥȄܖ๕ඤ́͜ࢢೲ́͘ S෨
ͬ਱໦೏୥̧̳̭̦ͥ͂́Ȅඋ͙৾ͤୈഽ͉ږ༗̯ͦ̀
̞ͥȅ







ͤ S / N๤̦͞͞೩ئ̱̤̀ͤȄ௸ഽ̧͈̦͊ͣ̾ఱ̧̩
̞̈́̽̀ͥḙ̏ͦͣ໐໦ͬੰ̫͊ȄP෨ S෨௸ഽ͂͜૬̯
͂͂͜ͅষలͅ௩ح̱̤̀ͤȄྶၸ̈́௸ഽޏٮ͉ࡉͣͦ
̞̈́ȅࢢೲັ߃͈́௸ഽ͉ȄP෨࿩ 3.0 km / secȄ̤͍͢ S












ࠏܖ๕̜́ͥȅP෨ S෨௸ഽ͉ͅȄ͂͜ͅ૬̯࿩ 0.7 km
ͅྶၸ̈́ޏٮ̦෇͛ͣͦȄ୶ల२ࠏܖ๕ષ࿂֚͂౿̱̀
̞ͥȅP෨௸ഽ͉ܖ๕ͤ͢ષ́ 1.7ȡ 1.9 km / secȄܖ๕ඤ
́ 4.4 km / secȄS෨௸ഽ̷̸͉ͦͦ 0.3ȡ 0.7 km / secȄ̤ ͢
͍ 2.3 km / seć̜ͥȅ
ȁ଼ന۷௶ঔ୭͂൳အͅȄܖ๕࿂̥͈ͣ฽ৣ෨̦ྶၸͅ
ࡉͣͦͥȪ଎ 7. 10)1*Ȅ)2*ȫȅ଼ന̤̞͉͕̀͂ͭ̓ͅ෇
ে̧̥̹́̈́̽ S෨฽ৣ෨Ȫ଎ 7. 9)2*ȫ͜Ȅྶၸͅࡉͥ
̧̭̦͂́ͥȪ଎ 7. 10)2*ȫȅܖ๕ඤ̤̞͉̀ͅȄS / N͈
೩ئͤ͢ͅ S෨͈උ͙৾ͤୈഽ̦৹ۙႦا̱̞̀ͥȅ
5. 11ȁ૯ؖ۷௶ঔ୭Ȫ଎ 8. 11ȫ






͉౷ນ̥ͣȄ1.7Ȅ2.1Ȅ2.3Ȅ2.9Ȅ3.3 km / secȄS෨௸ഽ͉Ȅ0.5Ȅ
0.9Ȅ1.2Ȅ1.6Ȅ1.8 km / seć̜ͥȅ














km / secȄS෨́ 1.1 km / seć̜ͥȅ















̧ͥȅྶၸ̈́௸ഽޏٮ͉ࡉ̞̦ͣͦ̈́Ȅ૬̯ 0.3～ 0.4 km
͉́͘௸ഽ͈௩ح̦ఱ̧̩Ȅո૬͉́۱̥͞ͅ௩ح̱̞̀
ͥȅࢢ֔౷ৗ͉Ȅ૬̯࿩ 0.1 kḿ̦ؗ͘ୟ௄Ȅ0.1ȡ 0.5 
km̦లঅࠏષ௙௄߲Ȅո૬̦૧ల२ࠏ͂చ๤̯̞ͦ̀ͥȅ
૬̯ 0.3～ 0.4 kḿ͈͘௸ഽ࢙෻͈་اത̦Ȅ͕͖ષ௙
௄߲͂૧ల२ࠏ͈͂ޏٮͅచ؊̱̞͈̀ͥ͂͜এͩͦͥȅ
ࢢೲັ߃͈ P෨ S෨௸ഽ͉Ȅ̷̸ͦͦ 2.8 km / sec̤͍͢
1.4 km / seć̜ͥȅ୶ల२ࠏܖ๕͉ͅో̱̞̞̀̈́ȅ





km / secȄS෨௸ഽ࿩ 0.4 km / secȄո૬͈ષ௙௄߲́ P෨࿩
1.8ȡ 2.3 km / secȄS෨࿩ 0.5ȡ 1.1 km / sec͂ষలͅ௩ح
̳ͥࢹ௮̞͂̈́̽̀ͥȅྟഽ͉஠௄ 2. 1ȡ 2. 2͂հ೰̱
̞̀ͥȅ




1.9Ȅ2.1Ȅ2.3Ȅ2.4Ȅ2.6 km / secȄS෨௸ഽ͉ 0.6Ȅ0.9Ȅ1.0Ȅ1.2Ȅ1.3
km / seć̜ͥȅࢢ֔౷ৗ͉Ȅ૬̯࿩ 1.6 kḿ̦͘లঅࠏ
ષ௙௄߲Ȅո૬̦ಎ૧ൡ२׆௄߲͂చ๤̯̞ͦ̀ͥȅ୶
ల 3ࠏܖ๕͉ͅൢో̱̞̞̀̈́ȅ
5. 8ȁີೋ۷௶ঔ୭Ȫ଎ 8. 8ȫ
ȁडષ໐࿩ 0.1 kmͅలঅࠏئ௙௄߲ͅ௖൚̳ͥ͞͞௸ഽ
͈ಁ̞໐໦̦ࡉ̭ͣͦͥ͂ͬੰ̫͊ȄူჇ۷௶ঔ୭͂͢
̩য̹ࢹ௮ͬা̱̞̀ͥȅ૬̯࿩ 1.4 kmո૬́ S෨௸
ഽ̧͈̦͊ͣ̾ઁ̱ఱ̧̩̞̦̈́̽̀ͥȄ͕͖ೄ஌എͅ
௩ح̱̞̀ͥ͂ࡉ̧̭̦ͥ͂́Ȅྶၸ̈́௸ഽޏٮ͉෇͛
̞ͣͦ̈́ȅࢢೲັ߃͈௸ഽ͉ȄP෨ 2.7 km / secȄS෨ 1.3
km / seć̜ͥȅئ௙௄߲ոئ͈౷ৗ͉Ȅ࿩ 0.8 kḿ͘ల
অࠏષ௙௄߲ո૬̦ಎ૧ൡ२׆௄߲̤͂̈́̽̀ͤȄ୶ల
२ࠏܖ๕͉ͅో̱̞̞̀̈́ȅ








́Ȅ̷ ̸ͦͦ 1.7ȡ 1.9 km / secȄ0.4ȡ 0.7 km / secȄܖ๕ඤ
͉́Ȅ5.2̤͍͢ 2.9 km / seć̜ͥȅ











ȁ଎ 9. 1ȡ଎ 9. 5ͅξȜΎဥβȜΐ͈Α΢ΛίΏοΛΠͬ
া̳ȅ଎ 9. 1̦ΠΛίβȜΐ́ȄΈρέȆΟȜΗȆSEGY
͈ΗΈ̦Ȅ̷̸ͦͦ࠿௄ΟȜΗ͈࠿̤͍॑͢Έρέນা
Ȫ଎9. 2Ȅ଎9. 5ȫȄΟͻΐΗσΟȜΗ͈Θ;ϋυȜΡȪ଎9. 3ȫȄ









ȪBarry et al., 1975ȫȄ̹͉͘ SEGYࠁ৆ͅ੔ݶ̱̹ SUࠁ৆
ȪCohen and Stockwell, 1997ȫͬே೰̱̞̀ͥȅ
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ȁȁΗ঩ၳਬȅཡबشڠܿ੅ࡄݪਫ਼ࡄݪ঩ၳȄNo. 191, 80 
ppȅ
15* ५କঃ୆ȆࣞޘฎȆࢃ൥ങੇȆఊനဉȪ1981ȫȇ͞͞
ȁȁ૬̞ࢹ௮͈ S෨௸ഽȪ3ȫȽຸಎ 2,750 m۷௶̤̫֔ͅ
ͥ௶೰͂͂͛͘Ƚȅ౷ૼ 2Ȅ34Ȅ465-479ȅ
16* Yamamizu,  F.,  N.  Goto,  Y.  Ohta,  and  H.  Takahashi 
)1983*:   Attenuation   of   shear   waves   in   deep   soil 
deposits as revealed by down-hole measurements in the 
2,300meter-borehole of the Shimohsa observatory, Japan. 









۷௶֔ͬ၌ဥ̱̀ VSP༹಺औ࣐̞ͬȄમळ̈́ P෨ S෨௸ഽࢹ௮̦ං̹ͣͦȅ۷௶͈֔૬ഽ͉Ȅ2,000 mͬܖུ̱͂୶
ల२ࠏܖ๕͈ஃ̞̭͉͂ͧ́ 1,200 m̞̱̈́ 1,300 m͈͈̜ͥ͜͜ȅP෨ૼ࡙̱͂̀ȄΨͼήυ΍ͼΑΨͼήτȜΗͬȄ
S෨ૼ࡙̱͂̀අਂ̈́ΨͼήτȜΗͬঀဥ̱̹ȅ௶೰ۼڞ͉ 0ȡ 500 ḿ͉͘ 25 mྀȄո૬͉ࢢೲ́͘ 50 ḿྀ̜ͥȅ
̴̞͈ͦ۷௶̤̞֔̀͜ͅࢢೲັ߃́͘ P෨ S෨͂͜ྶၸܱ̈́჏̦ං̞ͣͦ̀ͥȅඅͅȄS෨ΨͼήτȜῌܱͥ͢
჏͉Ȅ̴̞͈ͦ۷௶̤̞֔̀͜ͅࢢೲັ߃́͘άνͺ̈́ S෨̦ܱ჏̯̤ͦ̀ͤȄْܢഎ̈́ࠫض̜́ͥȅP෨ S෨̷ͦ














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































଎ 9. 1 　　࠿௄ૂ༭ΟȜΗαȜΑξȜΎဥΠΛίβȜΐ͈Α΢ΛίΏοΛΠ
Fig. 9. 1　Snapshot of the top web page of the well log database system.ȁȁȁȁ
ȁȁȁȁȁȁȁȁȁȁȁ଎ 9. 2 　　࠿௄ΟȜΗ࠿̤͍॑͢ΈρέນাဥβȜΐ͈Α΢ΛίΏοΛΠ
Fig. 9. 2　Snapshot of web page for selecting and extracting log data, and plotting on graph.
۾൐౷֖͈ಎ૬௄౷ڔڰ൲۷௶֔ͬ၌ဥ̱̹ VSP༹௸ഽࢹ௮಺औȽ५କ
Ƚ!61!Ƚ
଎ 9. 3 　　࠿௄ΟȜΗΘ;ϋυȜΡဥβȜΐ͈Α΢ΛίΏοΛΠ
Fig. 9. 3　Snapshot of web page for downloading log data.ȁȁȁȁȁ
଎ 9. 4 　　VSP෨ࠁΟȜΗ൝έ͹ͼσ͈Θ;ϋυȜΡဥβȜΐ͈Α΢ΛίΏοΛΠ
Fig. 9. 4　Snapshot of web page for downloading VSP waveform data fi le.ȁȁȁȁȁȁȁ
ཡबشڠܿ੅ࡄݪਫ਼ࡄݪ঩ၳȁల!251!࣢ȁ2004!ා!3!࠮
Ƚ!62!Ƚ
ȁȁȁȁȁȁȁȁ଎ 9. 5 　　࠿௄ΟȜΗΈρέນা͈Α΢ΛίΏοΛΠ
Fig. 9. 5　Snapshot of web page for showing plotted graph, and downloading the graph as a postscript fi le.
଎ 9. 6 　　࠿௄ΟȜΗഴ჏ۯၑဥΠΛίβȜΐ͈Α΢ΛίΏοΛΠ
Fig. 9. 6　Snapshot of maintenance page for well log data registration.ȁ
۾൐౷֖͈ಎ૬௄౷ڔڰ൲۷௶֔ͬ၌ဥ̱̹ VSP༹௸ഽࢹ௮಺औȽ५କ
Ƚ!63!Ƚ
଎ 9. 7 　　࠿௄ૂ༭ΟȜΗαȜΑΨΛ·ͺΛίဥβȜΐ͈Α΢ΛίΏοΛΠ
Fig. 9. 7　Snapshot of maintenance page for backing up the whole log database.ȁ
ཡबشڠܿ੅ࡄݪਫ਼ࡄݪ঩ၳȁల!251!࣢ȁ2004!ා!3!࠮
Ƚ!64!Ƚ
ນ 2. 1! ࢚࿐۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 1! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Atsugi well.
۾൐౷֖͈ಎ૬௄౷ڔڰ൲۷௶֔ͬ၌ဥ̱̹ VSP༹௸ഽࢹ௮಺औȽ५କ
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ນ 2. 2! ؍ຩ۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 2! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Yokohama well.
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ນ 2. 3! ୌ࿤ࡔ۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 3! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Nishinohara well.
۾൐౷֖͈ಎ૬௄౷ڔڰ൲۷௶֔ͬ၌ဥ̱̹ VSP༹௸ഽࢹ௮಺औȽ५କ
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ນ 2. 4! ਫ਼ా۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 4! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Tokorozawa well.
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ນ 2. 5! ඾ࣞ۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 5! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Hidaka well.
۾൐౷֖͈ಎ૬௄౷ڔڰ൲۷௶֔ͬ၌ဥ̱̹ VSP༹௸ഽࢹ௮಺औȽ५କ
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ນ 2. 6! ୷ဩ۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 6! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Chiba well.
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ນ 2. 7! ူჇ۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 7! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Yohro well.
۾൐౷֖͈ಎ૬௄౷ڔڰ൲۷௶֔ͬ၌ဥ̱̹ VSP༹௸ഽࢹ௮಺औȽ५କ
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ນ 2. 8! ີೋ۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 8! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Futtsu well.
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ນ 2. 9! ଼ന۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 9! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Narita well.
۾൐౷֖͈ಎ૬௄౷ڔڰ൲۷௶֔ͬ၌ဥ̱̹ VSP༹௸ഽࢹ௮಺औȽ५କ
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ນ 2. 10! ࢺ࡫ॄ۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 10! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Edosaki well.
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ນ 2. 11! ૯ؖ۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 11! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Mohka well.
۾൐౷֖͈ಎ૬௄౷ڔڰ൲۷௶֔ͬ၌ဥ̱̹ VSP༹௸ഽࢹ௮಺औȽ५କ
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ນ 2. 12! չସॄ۷௶̤̫֔ͥͅ P෨ S෨੝൲උ৾౵ȪObs.ȫȄ΂έΓΛΠ༞ୃࢃ͈଒ೄ௢শȪNormalȫȄඤொ༞ۖࢃ͈௢শȪInt.ȫȄ
ତ౵๷໦ͥ͢ͅ௸ഽȪDif.ȫ̤͍͢໹޳௸ഽȪMeanȫ
Table 2. 12! Readings of P and S wave fi rst arrival )Obs.*, normal times after offset correction )Normal*, travel times interpolated at every 25 m 
)Int.*, velocities estimated by differentiation )Dif.*, and layered velocity structure approximated )Mean* for Isesaki well.
